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(54) LIQUID CRYSTAL PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent hot blast from adversely 



influencing the periphery and to display a picture without fluctuation by 
arranging a ventilating fan proximately to a projection lens so that the fan 
may be inclined to the optical axis direction of the projection lens. 
SOLUTION: In order to prevent heat generated from a light source from 
exerting an influence on component parts other than the light source, the 
ventilating fan for cooling the light source 38 is arranged near a metal 
halide lamp 1 being the light source and lamp reflectors 3 and 5 so as to 
discharge the hot blast 39 to the outside of the housing of the liquid 
crystal projector. The fan 38 is arranged adjacently to the projection lens 
37 to be inclined so that exhaust air 39 from the fan 38 may go away from 
the projected light 36 from the lens 37. The inclination angle of the fan 38 
is set to b=1 5° with reference to the angle a=30° of the projection light 
36a of the projected light 36 on the exhaust air 39 side so as to prevent a 
situation that the hot blast 39 exhausted from the fan 38 flows into the 
projected light 36 from the lens 37 and the projected picture to a screen is 
fluctuated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal projector characterized by the composition equipped with the ventilating fan allotted by 
inclining to the direction of a projection lens optical axis so that the light from the light source is irradiated at a liquid 
crystal panel, it might be the ventilating fan which exhausts the air in equipment outside in the liquid crystal projector 
which projects the outgoing radiation light from this liquid crystal panel on a screen with a projection lens, and a 
projection lens might be approached and the exhaust stream might keep away from the projection light of a projection 
lens. 

[Claim 2] the wind direction allotted by inclining to the direction of a projection lens optical axis so that the light from 
the light source is irradiated at a liquid crystal panel, it might be the ventilating fan which exhausts the air in equipment 
outside in the liquid crystal projector which projects the outgoing-radiation light from this liquid crystal panel on a 
screen with a projection lens and the exhaust stream of the ventilating fan allotted by approaching a projection lens and 
this ventilating fan might keep away from the projection light of a projection lens ~ the liquid crystal projector 
characterized by to have a board 

[Claim 3] The liquid crystal projector which irradiates the light from the light source characterized by providing the 
following at a liquid crystal panel, and projects the outgoing radiation light from this liquid crystal panel on a screen 
with a projection lens The ventilating fan which exhausts the air in equipment outside two or more wind directions from 
which it was made for the degree of tilt angle of the thing of the side near a projection lens and the degree of tilt angle of 
the thing of a side far from a projection lens to differ while being inclined and allotted to the direction of a projection 
lens optical axis so that the exhaust stream of this ventilating fan might keep away from the projection light of a 
projection lens ~ a board 

[Claim 4] The liquid crystal projector which irradiates the light from the light source characterized by providing the 
following at a liquid crystal panel, and projects the outgoing radiation light from this liquid crystal panel on a screen 
with a projection lens The ventilating fan which exhausts the air in equipment outside two or more wind directions by 
which the degree of tilt angle of the thing of the side near a projection lens was made larger than the degree of tilt angle 
of the thing of a side far from a projection lens while being inclined and allotted to the direction of a projection lens 
optical axis so that the exhaust stream of this ventilating fan might keep away from the projection light of a projection 
lens — a board 

[Claim 5] The liquid crystal projector which irradiates the light from the light source characterized by providing the 
following at a liquid crystal panel, and projects the outgoing radiation light from this liquid crystal panel on a screen 
with a projection lens The ventilating fan which is a ventilating fan which exhausts the air in equipment outside, and 
was allotted by inclining to the direction of a projection lens optical axis so that a projection lens might be approached 
and the exhaust stream might keep away from the projection light of a projection lens the wind direction allotted by 
inclining to the direction of a projection lens optical axis so that the exhaust stream by this ventilating fan might keep 
away from the projection light of a projection lens— a board 

[Claim 6] The liquid crystal projector which irradiates the light from the light source characterized by providing the 
following at a liquid crystal panel, and projects the outgoing radiation light from this liquid crystal panel on a screen 
with a projection lens The ventilating fan allotted by inclining to the direction of a projection lens optical axis so that it 
was the ventilating fan which exhausts the air in equipment outside, and a projection lens might be approached and the 
exhaust stream might keep away from the projection light of a projection lens two or more wind directions inclined to 
the direction of a projection lens optical axis, and it is allotted [ wind directions ] and made to change the degree of tilt 
angle of the thing of the side near a projection lens, and the degree of tilt angle of the thing of a side far from a 
projection lens so that the exhaust stream of this ventilating fan might keep away from the projection light of a 
projection lens — a board 
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[Claim 7] The liquid crystal projector which irradiates the light from the light source characterized by providing the 
following at a liquid crystal panel, and projects the outgoing radiation light from this liquid crystal panel on a screen 
with a projection lens The ventilating fan which is a ventilating fan which exhausts the air in equipment outside, and \^ 
was allotted by inclining to the direction of a projection lens optical axis so that a projection lens might be approached 
and the exhaust stream might keep away from the projection light of a projection lens two or more wind directions 
which inclined to the direction of a projection lens optical axis, were allotted and made the degree of tilt angle of the 
thing of the side near a projection lens larger than the degree of tilt angle of the thing of a side far from a projection lens 
so that it might be prepared in opening of equipment covering and the exhaust stream of this ventilating fan might keep 
away from the projection light of a projection lens ~ a board 

[Claim 8] Incidence of the light from the light source is carried out to the 1st dichroic mirror through the 1st lens array, 
the 1st reflective mirror, and the 2nd lens array. The 1st outgoing radiation light by which color separation was carried 
out with this 1st dichroic mirror is irradiated through the 2nd reflective mirror at the 1st liquid crystal panel. Incidence 
of the 2nd outgoing radiation light by which color separation was carried out with this 1st dichroic mirror is carried out 
to the 2nd dichroic mirror. Incidence of the 1st outgoing radiation light by which color separation was carried out with 
this 2nd dichroic mirror is carried out to the 2nd liquid crystal panel. The 2nd outgoing radiation light by which color 
separation was carried out with this 2nd dichroic mirror The 3rd reflective mirror, The 3rd liquid crystal panel is 
irradiated through the 4th reflective mirror. The transmitted light from the 1st liquid crystal panel of the above, The 
transmitted light from the 2nd liquid crystal panel of the above, and the transmitted light from the 3rd liquid crystal 
panel of the above It is the liquid crystal projector which carries out color composition with a dichroic prism, and 
projects on a screen this outgoing radiation light by which color composition was carried out with a projection lens. The 
reflective mirror of the above 1st, the 2nd lens array, the 1st dichroic mirror, The 2nd dichroic mirror and the 3rd 
reflective mirror are allotted to this order. And the 1st reflective mirror, The 1 st lens array, the light source, and a 
ventilating fan are arranged in this order, and the list of the 1st reflective mirror, the 1st lens array, the light source, and 
a ventilating fan The liquid crystal projector which is abbreviation parallel and is characterized by making it allotted 
next to the list of a projection lens, a dichroic prism, and the 2nd dichroic mirror. 

[Claim 9] It is the liquid crystal projector according to claim 8 which has the spectral characteristic which the 1st 
dichroic mirror of the above reflects B colored light, it has the spectral characteristic which penetrates G colored light 
and R colored light, and the 2nd dichroic mirror of the above reflects G colored light, and penetrates R colored light. 
[Claim 10] the increase of the reflective mirror of the above 1st ~ reflection ~ silver ~ a mirror — ** — carrying out — 
the inside of the reflective mirror of the above 3rd, and the reflective mirror of the above 4th — the increase of either — 
reflection — silver — a mirror ~ ** — the liquid crystal projector according to claim 8 which carried out and made 
another side the cold mirror which penetrates infrared radiation 

[Claim 1 1] the increase of the reflective mirror of the above 1st — reflection — silver — a mirror — ** — the liquid crystal 
projector according to claim 8 which has arranged UV cut-off filter which intercepts ultraviolet rays between the optical 
paths of the polarizing plate and the 1st dichroic mirror which carry out and are arranged at the incidence side of the 1st 
liquid crystal panel of the above 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention irradiates the light from the light source at a liquid crystal 
panel, and relates to the liquid crystal projector which projects the outgoing radiation light of this liquid crystal panel on 
a screen, and carries out image display with a projection lens. 
[0002] 

[Description of the Prior Art] Conventionally, as a liquid crystal projector using this kind of penetrated type liquid 
crystal panel, there is a thing given in JP,63-216026,A, for example. With composition, conventionally [ this ] The light 
source (sign 21), the 1st reflective mirror (23), The 1st dichroic mirror (26), the 2nd reflective mirror (30), The 2nd 
dichroic mirror (27), the 3rd reflective mirror (28), The 4th reflective mirror (29), a 1st transparency type liquid crystal 
panel (33), a 2nd transparency type liquid crystal panel (39), A 3rd transparency type liquid crystal panel (45), a 
dichroic prism (49), Have a projection lens (50) and incidence of the lighting light from the light source is carried out to 
the 1st dichroic mirror through the 1st reflective mirror. The 1st outgoing radiation light by which color separation was 
carried out with the 1st dichroic mirror is irradiated through the 2nd reflective mirror at the 1st liquid crystal panel. 
Incidence of the 2nd outgoing radiation light by which color separation was carried out with the 1 st dichroic mirror is 
carried out to the 2nd dichroic mirror. Incidence of the 1st outgoing radiation light by which color separation was 
carried out with the 2nd dichroic mirror is carried out to the 2nd liquid crystal panel. The 2nd outgoing radiation light by 
which color separation was carried out with the 2nd dichroic mirror The 3rd reflective mirror, The 3rd liquid crystal 
panel is irradiated through the 4th reflective mirror. The transmitted light from the 1st liquid crystal panel, the 
transmitted light from the 2nd liquid crystal panel, Color composition of the transmitted light from the 3rd liquid crystal 
panel is carried out with a dichroic prism, and the outgoing radiation light by which color composition was carried out is 
projected on a screen with a projection lens. 

[0003] Moreover, there are some which prepared the ventilating fan for light source cooling (15 27) like a JP,3-10218,A 
publication. 

[0004] Furthermore, JAPAN Japanese optical meeting (Japan Society of Applied Physics society)-sponsored [ for 
example, ] OPTICS A metal halide lamp and a parabolic mirror are used for the light source, and what prepared an UV- 
IR cut-off filter, the 1st lens array, and the 2nd lens array is known as indicated by 22Fa(s)06 "the efficient lighting 
optical system for liquid crystal projectors using the variant opening lens array" of '94 optical union symposium 
Hamamatsu '94 (pl35-p!36). 

[0005] The liquid crystal projector of composition of having combined the well-known example of the three above- 
mentioned affairs is also put in practical use. 

[0006] Hereafter, it explains per [ which combined this Prior art ] liquid crystal projector using a drawing. 

[0007] Drawing 6 is the plan of the liquid crystal projector optical system which combined the Prior art. 

[0008] Incidence of the lighting light 51 from the metal halide lamp 50 which is the light source is carried out to the 

dichroic mirror 57 of R colored light transparency which is the cold mirror 55 which are the lamp reflector 52 of a 

parabolic mirror, the UV-IR cut-off filter 53, the 1st lens array 54, and the 1st reflective mirror, the 2nd lens array 56, 

and the 1st dichroic mirror, G, and B colored light reflection, the R colored light 58 penetrates it, and G and the B 

colored light 59 reflect it. 

[0009] the R colored light 58 is the 2nd reflective mirror ~ an increase ~ reflection - aluminum - a mirror ~ it is 
reflected by 60 and incidence is carried out to the liquid crystal panel 63 for R colored light which is a 1st transparency 
type liquid crystal panel through a condensing lens 61 and a polarizing plate 62 

[0010] Incidence is carried out to the dichroic mirror 64 of G colored light reflection which is the 2nd dichroic mirror, 
and B colored light transparency, the G colored light 65 reflects, and the B colored light 66 penetrates G and the B 
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colored light 59. Incidence of the G colored light 65 is carried out to the liquid crystal panel 69 for G colored light 
which is a 2nd transparency type liquid crystal panel through a condensing lens 67 and a polarizing plate 68. 
[001 1] the B colored light 66 is a relay lens 70 and the 3rd reflective mirror - an increase - reflection — aluminum — a^. 
mirror — they are 71, a relay lens 72, and the 4th reflective mirror — an increase — reflection — aluminum — a mirror — 
incidence is carried out to the liquid crystal panel 76 for B colored light which is a 3rd transparency type liquid crystal 
panel through 73, a condensing lens 74, and a polarizing plate 75 

[0012] Color composition is carried out with a dichroic prism 80, and the R transmitted light 77 from a liquid crystal 
panel 63, the G transmitted light 78 from a liquid crystal panel 69, and the B transmitted light 79 from a liquid crystal 
panel 76 project the outgoing radiation light 81 by which color composition was carried out on a screen (not shown) 
with the projection lens 82. 

[0013] In order to make it the heat generated from the light source which becomes an elevated temperature not influence 
a component part, near [ which is the light source ] a metal halide lamp 50 and the lamp reflector 52, the ventilating fan 

83 for light source cooling is arranged, and hot blast 84 is exhausted besides the case (not shown) of a liquid crystal 
projector. 

[0014] According to the liquid crystal projector of this composition, the picture of a big screen is brightly acquired on a 
screen, cooling the light source which becomes an elevated temperature. 

[001 5] However, in the liquid crystal projector of this conventional composition, the technical problem that the hot blast 

84 exhausted by the ventilating fan 83 may flow in the direction of the view ** person located near the liquid crystal 
projector, and will give a view ** person displeasure occurred. 

[0016] Moreover, although a liquid crystal projector may place and use visual equipments, such as a personal computer, 
for near, it needs consideration of putting a weak device on the position where hot blast does not hit for these heat. 
Moreover, in order to exhaust efficiently the heat generated from the light source, the consideration it is made not to 
place an object which interrupts this exhaust air is also required for the position where hot blast is exhausted, and there 
was a problem on user-friendliness nature. 

[0017] On the other hand, the fan for exhaust air as an object for cooling of the light source is stationed to the same field 
as the field which has arranged the front cylinder part of a projection lens, and the composition which made the 
projection direction and the exhaust air direction the same direction is proposed as indicated by JP,5-59424,U, for 
example. According to this, the hot blast exhausted from the ventilating fan does not flow in the direction of the view ** 
person located near the liquid crystal projector, and does not give a view ** person displeasure. Moreover, the good 
liquid crystal projector of user-friendliness nature also with consideration unnecessary when arranging a weak device 
with heat near the liquid crystal projector and, and the unnecessary consideration it is made not to place an object which 
interrupts exhaust air in the position where hot blast is exhausted is obtained. However, with this conventional 
technology, consideration, such as a cure about the point which the hot blast from a ventilating fan may flow and 
fluctuation may produce in the projection picture of a screen in the projection light from a projection lens, was not 
carried out. Moreover, there was no consideration also especially about the composition which makes hot blast exhaust 
more efficiently. Moreover, there was no consideration also about the composition of the optical system containing the 
1 st lens array and the 2nd lens array. 
[0018] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the good liquid crystal projector of 
the high performance and user-friendliness nature which the hot blast exhausted from a ventilating fan can have a bad 
influence neither on a view ** person nor the device arranged on near, can display the picture which does not have 
fluctuation in a screen, and can exhaust the air in equipment efficiently because of cooling. 
[0019] 

[Means for Solving the Problem] By this invention, in order to attain the above-mentioned purpose, it is made to incline 
to the direction of a projection lens optical axis, and allots so that the light from the light source is irradiated at a liquid 
crystal panel, a projection lens may be approached, and the ventilating fan which exhausts the air in (1) equipment 
outside may be allotted in the liquid crystal projector which projects the outgoing radiation light from this liquid crystal 
panel on a screen with a projection lens and the exhaust stream may keep away from the projection light of a projection 
lens. 

[0020] (2) the wind direction inclined and allotted to the direction of a projection lens optical axis so that the exhaust 
stream of a ventilating fan might keep away from the projection light of a projection lens - it has a board 
[0021] (3) two or more wind directions the degree of tilt angle of the thing of the side near a projection lens and the 
degree of tilt angle of the thing of a side far from a projection lens were made to differ while inclining and allotting to 
the direction of a projection lens optical axis so that the exhaust stream of a ventilating fan might keep away from the 
projection light of a projection lens — it has a board 
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[0022] (4) two or more wind directions which made the degree of tilt angle of the thing of the side near a projection lens 
larger than the degree of tilt angle of the thing of a side far from a projection lens while inclining and allotting to the 
direction of a projection lens optical axis so that the exhaust stream of a ventilating fan might keep away from the 
projection light of a projection lens — it has a board 

[0023] (5) Carry out incidence of the light from the light source to the 1st dichroic mirror through the 1st lens array, the 
1st reflective mirror, and the 2nd lens array. The 1st outgoing radiation light by which color separation was carried out 
with this 1st dichroic mirror is irradiated through the 2nd reflective mirror at the 1st liquid crystal panel. Incidence of 
the 2nd outgoing radiation light by which color separation was carried out with this 1 st dichroic mirror is carried out to 
the 2nd dichroic mirror. Incidence of the 1st outgoing radiation light by which color separation was carried out with this 
2nd dichroic mirror is carried out to the 2nd liquid crystal panel. The 2nd outgoing radiation light by which color 
separation was carried out with this 2nd dichroic mirror The 3rd reflective mirror, The 3rd liquid crystal panel is 
irradiated through the 4th reflective mirror. The transmitted light from the 1st liquid crystal panel of the above, The 
transmitted light from the 2nd liquid crystal panel of the above, and the transmitted light from the 3rd liquid crystal 
panel of the above It is the liquid crystal projector which carries out color composition with a dichroic prism, and 
projects on a screen this outgoing radiation light by which color composition was carried out with a projection lens. The 
reflective mirror of the above 1st, the 2nd lens array, the 1st dichroic mirror, The 2nd dichroic mirror and the 3rd 
reflective mirror are allotted to this order. And the 1st reflective mirror, The 1st lens array, the light source, and a 
ventilating fan are arranged in this order, and the lists of the 1st reflective mirror, the 1st lens array, the light source, and 
a ventilating fan are abbreviation parallel, and it is made to allot next to the list of a projection lens, a dichroic prism, 
and the 2nd dichroic mirror. 
[0024] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using a drawing. 

[0025] Drawing 1 is drawing showing the 1st example of this invention, and is the plan of liquid crystal projector optical 

system. 

[0026] Incidence of the lighting light 2 from the metal halide lamp 1 which is the light source is carried out to the 1st 
lens array 4 through the lamp reflector 3 of an ellipsoid mirror. Here, the lamp reflector 5 of a spherical mirror returns 
again the lighting light 6 which was not used to a metal halide lamp 1 conventionally from a metal halide lamp 1, and it 
prepares it in order to aim at reuse of light. The plane of incidence 7 can make the 1 st lens array 4 a concave lens side, 
and it can make the 1st lens array small by giving the operation which changes the convergence light 8 from the lamp 
reflector 3 of an ellipsoid mirror into abbreviation parallel light. 

[0027] the outgoing radiation light 9 from the 1st lens array 4 is the 1st reflective mirror — an increase — reflection — 
silver — a mirror — incidence is carried out to the dichroic mirror 12 of B colored light reflection which is 10, the 2nd 
lens array 11, and the 1st dichroic mirror, G, and R colored light transparency, the B colored light 13 reflects, and G and 
the R colored light 14 penetrate the B colored light 13 is the 2nd reflective mirror — an increase ~ reflection 
aluminum — a mirror — it is reflected by 15 and incidence is carried out to the liquid crystal panel 1 8 for B colored light 
which is a 1st transparency type liquid crystal panel through a condensing lens 16 and a polarizing plate 17 Incidence is 
carried out to the dichroic mirror 19 of G colored light reflection which is the 2nd dichroic mirror, and R colored light 
transparency, the G colored light 20 reflects, and the R colored light 21 penetrates G and the R colored light 14. 
Incidence of the G colored light 20 is carried out to the liquid crystal panel 24 for G colored light which is a 2nd 
transparency type liquid crystal panel through a condensing lens 22 and a polarizing plate 23. the R colored light 21 is a 
relay lens 25, the cold mirror 26 which penetrates the infrared radiation which is the 3rd reflective mirror, a relay lens 
27, and the 4th reflective mirror — an increase reflection — silver - a mirror incidence is carried out to the liquid 
crystal panel 31 for R colored light which is a 3rd transparency type liquid crystal panel through 28, a condensing lens 
29, and a polarizing plate 30 

[0028] Color composition is carried out with a dichroic prism 35, and the B transmitted light 32 from a liquid crystal 
panel 18, the G transmitted light 33 from a liquid crystal panel 24, and the R transmitted light 34 from a liquid crystal 
panel 31 project the outgoing radiation light 36 by which color composition was carried out on a screen (not shown) 
with the projection lens 37. 

[0029] In order that the heat generated from the light source which becomes an elevated temperature does not do 
influence and may carry out it to component parts other than the light source, near the metal halide lamp 1 and the lamp 
reflector 3 which are the light source, and the lamp reflector 5, the ventilating fan 38 for light source cooling is 
arranged, and hot blast 39 is exhausted besides the case of a liquid crystal projector. As arranged a ventilating fan 38 
next on the projection lens 37 and kept away in 39 of the exhaust air style of a ventilating fan 38 from the projection 
light 36 of the projection lens 37, it inclines and a ventilating fan 38 is arranged. It can prevent that set up with the 
degree of tilt angle of b= 15 degrees of a ventilating fan, the hot blast 39 exhausted from the ventilating fan 38 in the 
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projection light 36 from the projection lens 37 flows to the angle of a= 30 degrees of projection light 36a by the side of 
39 of the exhaust air style of the projection light 36, and the projection picture to a screen swings. 

[0030] moreover, the projection lens 37 is adjoined, and a ventilating fan 38 is arranged, and 39 of the exhaust air styles 
of a ventilating fan 38 keeps away from the projection light 36 of the projection lens 37 — as — two or more wind 
directions — while inclining and arranging a board 40 — the wind direction of the side near the projection lens 37 — the 
degree c of tilt angle of board 40a — the wind direction of a side far from the projection lens 37 — it is made larger than 
the degree d of tilt angle of board 40b For example, it has considered as the degree of tilt angle of c= 30 degrees, and the 
degree of tilt angle of d= 15 degrees, the angle of a= 30 degrees of projection light 36a by the side of 39 of the exhaust 
air style of the projection light 36 — receiving — the wind direction of the side near the projection lens 37 — the degree 
of tilt angle of c= 30 degrees of board 40a, and abbreviation since it has set up equally, it can ease that hot blast 39a 
discarded from the ventilating fan 38 flows, and the projection picture to a screen swings in the projection light 36 from 
the projection lens 37 moreover, the degree of tilt angle of b= 15 degrees of a blower fan 38 — receiving — the wind 
direction of a side far from the projection lens 3 7 — the degree of tilt angle of d= 15 degrees of board 40b, and 
abbreviation — since it set up equally — the course of hot blast 39 — a wind direction — since [ which is not things ] it is 
greatly bent by board 40b, it can be exhausted more efficiently 39of exhaust air style with 39of exhaust air style b near 
projection lens 37 with problem far from projection lens 37 side to which hot blast 39 exhausted from ventilating fan 38 
flows, and projection picture to screen swings in projection light 36 from projection lens 37 b — since influence is small 
~ such — a wind direction — the degree c of tilt angle of board 40a — a wind direction — the degree d of tilt angle of 
board 40b is made smaller 

[0031] In this example, the 1st outgoing radiation light 13 separated by the 1st dichroic mirror 12 with the reflected light 
of the 1st dichroic mirror 12, and the 1st dichroic mirror 12 So that the 2nd separated outgoing radiation light 14 may 
turn into the transmitted light of the 1st dichroic mirror 12 The metal halide lamp 1 which the 1st reflective mirror 10, 
the 2nd lens array 1 1 , the 1 st dichroic mirror 1 2, the 2nd dichroic mirror 1 9, and the 3rd reflective mirror 26 are 
arranged in this order, and are the 1st reflective mirror 10, the 1st lens array 4, and the light source, Arrange a 
ventilating fan 38 in this order, and the list of the 1st reflective mirror 10, the 1st lens array 4, the metal halide lamp 1 
that is the light source, and a ventilating fan 38 receives the list of the projection lens 37, a dichroic prism 35, and the 
2nd dichroic mirror 19. It is abbreviation parallel and arranges next. 

[0032] According to the liquid crystal projector of this example composition, it will flow in the direction as the outgoing 
radiation light 36 of the projection lens 37 where the hot blast 39 exhausted by the ventilating fan 38 is the same. Since 
the view ** person itself interrupts the outgoing radiation light 36 and makes the picture to a screen generate a shadow, 
a view ** person must have been located near the direction of the outgoing radiation light 36 of the projection lens 37. 
Therefore, displeasure is not given to this view ** person in order not to flow in the direction of the view ** person 
located near the liquid crystal projector. 

[0033] Moreover, even if it uses it near the liquid crystal projector for the same reason, placing visual equipments, such 
as a personal computer, the consideration about the position which hot blast does not hit a device weak with these heat, 
and is placed is unnecessary. Moreover, in order to exhaust efficiently the heat generated from the light source, the 
consideration it is made not to put an object which interrupts exhaust air on the position where hot blast is exhausted is 
also unnecessary, and can raise user-friendliness nature. 

[0034] Moreover, in this example, B colored light is reflected, it considers as the spectral characteristic which penetrates 
G colored light and R colored light, the 2nd dichroic mirror 19 reflects G colored light, and the 1st dichroic mirror 12 
can increase B colored light component relatively by having considered as the spectral characteristic which penetrates R 
colored light compared with R colored light component. This is because only B colored light can use only by reflection 
by each mirrors 10, 12, and 15 and can use S polarization component with a higher reflection factor compared with P 
polarization component. There is an effect which raises by this the white projected on a screen to desirable color 
temperature. When it was such material, even if there were some (for example, a polarizing plate and a liquid crystal 
panel) to which the efficiency for light utilization of B colored light is reduced in glass and plastic material of the optic 
especially used for a liquid crystal projector, and it used the light source of the same color temperature, the fall of color 
temperature was not avoided. However, with the composition which this invention requires, since it can make the most 
of B colored light component, the fall of this color temperature can be kept to the minimum. 

[0035] In addition, since relay lenses 25 and 27 and the reflective mirrors 26 and 28 will be used too much by R colored 
light compared with B colored light or G colored light, the quantity of light falls by the permeability and reflection 
factor loss. 

[0036] then — this example — the increase of the reflective mirror of** a 1st — reflection — silver — a mirror — the cold 
mirror 26 which sets to 1 0 and penetrates infrared radiation for the 3rd reflective mirror — carrying out — the increase of 
the reflective mirror of ** a 4th — reflection — silver — a mirror it is referred to as 28 
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[0037] the increase of drawing 2 — reflection — silver — a mirror — it is the graph which shows a spectral-reflectance 
property Moreover, drawing 3 is the graph of the spectral transmittance of a cold mirror, the increase of this drawing — 
reflection — silver — a mirror — compared with a cold mirror, it turns out that a reflection factor is high Since especially 
R colored light will use the transmitted light of dichroic mirrors 12 and 19, compared with S polarization component, 
you should use P polarization component with higher permeability, then, the reflection factor of P polarization 
component is more high — an increase ~ reflection — silver — a mirror - the fall of R colored light can be kept by 
adopting 10 and 28 to the minimum in addition — an increase — reflection — silver — a mirror - interception of 
unnecessary infrared radiation and ultraviolet rays is needed with 10 or 28 adoption Then, in this example, the 3rd 
reflective mirror is considered as the cold mirror 26 which penetrates infrared radiation. It can avoid irradiating infrared 
radiation detrimental to a polarizing plate 30 and a liquid crystal panel 3 1 by this. 

[0038] Moreover, in this example, UV cut-off filter which intercepts ultraviolet rays between the optical paths of the 
polarizing plate 17 and the 1st dichroic mirror 12 which are arranged at the incidence side of the 1st liquid crystal panel 
18 is arranged. Furthermore, in this example, UV cut-off filter 17a is formed also in the plane of incidence of a 
polarizing plate 17. 

[0039] in addition, in the example of **** 1, 39 of the exhaust air style of a ventilating fan 38 keeps away from the 
projection light 36 of the projection lens 37 — as — two or more wind directions [ **** / inclining and arranging a 
ventilating fan 38 ], while inclining and arranging a board 40 the wind direction of the side near the projection lens 37 — 
the degree c of tilt angle of board 40a — the wind direction of a side far from the projection lens 37 - although set up 
more greatly than the degree d of tilt angle of board 40b, it is not limited to this 

[0040] Drawing 4 is drawing showing the 2nd example of this invention, and is the plan of liquid crystal projector 
optical system, the point that the ventilating fan 38 is not arranged by inclining, and a wind direction, except for the 
point which is not illustrated about the composition of a board 40, it is the same composition as the 1st example of this 
invention The consideration to the device which the hot blast 39 exhausted from the ventilating fan 38 like [ in this 
example ] the 2nd example does not flow in the direction of the view ** person located near the liquid crystal projector, 
and does not give a view ** person displeasure, and arranges near the liquid crystal projector is unnecessary, and the 
consideration it is made not to place an object which interrupts exhaust air in the position where hot blast is exhausted is 
also unnecessary. Thus, according to this invention, a user-friendly liquid crystal projector can be obtained. 
[0041] Drawing 5 is drawing showing the 3rd example of this invention, and is the plan of the optical system. 
[0042] Incidence is carried out to the dichroic mirror 40 of R colored light reflection which is the cold mirror 55 which 
are the lamp reflector 52 of a parabolic mirror, the UV-IR cut-off filter 53, the 1st lens array 54, and the 1st reflective 
mirror, the 2nd lens array 56, and the 1st dichroic mirror, G, and B colored light transparency, the R colored light 58 
reflects, and G and the B colored light 59 penetrate the light 51 from the metal halide lamp 50 of the light source, the R 
colored light 58 is the 2nd reflective mirror — an increase — reflection - aluminum - a mirror - it is reflected by 60 and 
incidence is carried out to the liquid crystal panel 63 for R colored light which is a 1st transparency type liquid crystal 
panel through a condensing lens 61 and a polarizing plate 62 Incidence is carried out to the dichroic mirror 64 of G 
colored light reflection which is the 2nd dichroic mirror, and B colored light transparency, the G colored light 65 
reflects, and the B colored light 66 penetrates G and the B colored light 59. Incidence of the G colored light 65 is carried 
out to the liquid crystal panel 69 for G colored light which is a 2nd transparency type liquid crystal panel through a 
condensing lens 67 and a polarizing plate 68. the B colored light 66 is a relay lens 70 and the 3rd reflective mirror — an 
increase — reflection — aluminum — a mirror — they are 71, a relay lens 72, and the 4th reflective mirror — an increase - 
reflection — aluminum — a mirror — incidence is carried out to the liquid crystal panel 76 for B colored light which is a 
3rd transparency type liquid crystal panel through 73, a condensing lens 74, and a polarizing plate 75 
[0043] Color composition is carried out with a dichroic prism 80, and the R transmitted light 77 from a liquid crystal 
panel 63, the G transmitted light 78 from a liquid crystal panel 69, and the B transmitted light 79 from a liquid crystal 
panel 76 project the outgoing radiation light 81 by which color composition was carried out on a screen (not shown) 
with the projection lens 82. 

[0044] In order to make it the heat generated with the hot light source not affect component parts other than the light 
source, near the metal halide lamp 50 of the light source, and the lamp reflector 52, the ventilating fan 38 for light 
source cooling is arranged, and hot blast 39 is exhausted besides the case (not shown) of a liquid crystal projector. 
[0045] In this example The 1st outgoing radiation light 58 separated by the 1st dichroic mirror 40 with the reflected 
light of the 1st dichroic mirror 40, and the 1st dichroic mirror 40 So that the 2nd separated outgoing radiation light 59 
may turn into the transmitted light of the 1st dichroic mirror 40 The 1st reflective mirror 55, the 2nd lens array 56, the 
1st dichroic mirror 40, the 2nd dichroic mirror 64, and the 3rd reflective mirror 71 are arranged in this order. And the 1st 
reflective mirror 55, the 1st lens array 54, the metal halide lamp 50 of the light source, A ventilating fan 38 is arranged 
in this order, and the 1st reflective mirror 55, the 1st lens array 54, the metal halide lamp 50 of the light source, and the 
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list of a ventilating fan 38 To the list of the projection lens 82, a dichroic prism 80, and the 2nd dichroic mirror 64, it is 
abbreviation parallel and arranges next. 

[0046] Since the hot blast 39 exhausted by the ventilating fan 38 will flow in the same direction as the outgoing \^ 
radiation light 81 of the projection lens 82 according to this example, the same effect as the case of the 2nd example of 
the above is acquired. 
[0047] 

[Effect of the Invention] As mentioned above, according to this invention, as explained, while that consideration to the 
temperature rise of the device which does not give a view ** person displeasure and is arranged to near can also be 
made unnecessary etc. can obtain the good liquid crystal projector of user-friendliness nature, fluctuation of the 
projection picture of the screen by the hot blast exhausted from the ventilating fan can also be prevented. Moreover, 
exhaust air efficiency can be raised and cooling efficiency can be raised. 
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[Title of the Invention] Projected type display 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[ftem(s) to be Amended] Claim 

[Method of Amendment] Change 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the projected type display which irradiates the light from the light source at a graphic display element, 
and projects the outgoing radiation light from the aforementioned graphic display element on a screen with a projection 
lens. 

It is in the case of equipment, and the field of the side which has arranged the projection lens is approached, and it has 
the ventilating fan inclined and arranged to the direction of a projection lens optical axis. 

Projected type; display characterized by exhausting to the aforementioned case exterior as the air in the aforementioned 
case is kept away from the projection light of the aforementioned projection lens. 

[Claim 2] It is the projected type display which irradiates the light from the light source at a graphic display element, 
and projects the outgoing radiation light from the aforementioned graphic display element on a screen with a projection 
lens. 

An exhaust air means to exhaust the air in the case of equipment outside, 

the wind direction exhausted to the aforementioned case exterior as keeps away the air in the aforementioned case from 
the projection light of the aforementioned projection lens — the projected type display characterized by having a change 
means 

[Claim 3] It is the projected type display which irradiates the light from the light source at a graphic display element, 
and projects the outgoing radiation light from the aforementioned graphic display element on a screen with a projection 
lens. 

The ventilating fan which exhausts the air in the case of equipment outside, 

the field of the side which is in the aforementioned case and has arranged the projection lens ~ and the wind direction 
inclined and arranged to the direction of a projection lens optical axis — a board — having 

Projected type display characterized by exhausting to the aforementioned case exterior as the air in the aforementioned 
case is kept away from the projection light of the aforementioned projection lens. 

[Claim 4] It is the projected type display which irradiates the light from the light source at a graphic display element, 
and projects the outgoing radiation light from the aforementioned graphic display element on a screen with a projection 
lens. 

The ventilating fan which is in the case of equipment, and approached the field of the side which has arranged the 
projection lens, and inclined to the direction of a projection lens optical axis, and has been arranged, 
the field of the side which is in the aforementioned case and has arranged the projection lens — and the wind direction 
inclined and arranged to the direction of a projection lens optical axis ~ a board — having 

Projected type display characterized by exhausting to the aforementioned case exterior as the air in the aforementioned 
case is kept away from the projection light of the aforementioned projection lens. 

[Claim 5] the above — a wind direction — the wind direction of a side with the board near this projection lens to the 
direction of a projection lens optical axis — the degree of tilt angle of a board, and the wind direction of a side far from 
this projection lens to this projection lens optical-axis direction — projected type display given in any 1 term of the claim 
3 characterized by arranging so that the degrees of tilt angle of a board may differ, or a claim 4 
[Claim 6] the above — a wind direction the wind direction of a side with the board near this projection lens to the 
direction of a projection lens optical axis — the wind direction of a side with the degree of tilt angle of a board far from 
this projection lens to this projection lens optical-axis direction — the projected type display according to claim 5 
characterized by arranging so that it may become size from the degree of tilt angle of a board 
[Claim 7] the above — a wind direction — the wind direction of a side with the board near this projection lens to the 
direction of a projection lens optical axis — the degree of tilt angle of the side of the exhaust air style [ the degree of tilt 
angle of a board / the projection light of this projection lens to this projection lens optical-axis direction ], and 
abbreviation ~ the projected type display according to claim 6 characterized by arranging so that it may become equal 
[Claim 8] the above — a wind direction — projected type display given in any 1 term of the claim 5 characterized by a 
board consisting of two or more sheets, or a claim 7 

[Claim 9] It is the projected type display which irradiates the light from the light source at a graphic display element, 
and projects the outgoing radiation light from the aforementioned graphic display element on a screen with a projection 
lens. 
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The cooling fan which cools the light source at least, 

the field of the side which is in the case of equipment and has arranged the projection lens - and the wind direction 
inclined and arranged to the direction of a projection lens optical axis - a board having ^ 
Projected type display characterized by exhausting to the aforementioned case exterior as the air in the aforementioned • 
case is kept away from the projection light of the aforementioned projection lens. 

[Claim 10] It is the projected type display which irradiates the light from the light source at a graphic display element, 
and projects the outgoing radiation light from the aforementioned graphic display element on a screen with a projection 
lens. 

It has the ventilating fan which exhausts the air in the aforementioned equipment outside. 

This ventilating fan is projected type display characterized by exhausting to the aforementioned equipment exterior from 
the field of the side which has arranged the aforementioned projection lens as the air in the aforementioned equipment is 
kept away from the projection light of the aforementioned projection lens. 

rr-11 _ • 1 i "I T * — ~ 

The graphic display element by which the light from the aforementioned light source is irradiated, 

The projection lens which projects the outgoing radiation light from the aforementioned graphic display element, 

It has the ventilating fan which exhausts the air in equipment outside. 

This ventilating fan is projected type display characterized by exhausting to the aforementioned equipment exterior from 
the field of the side which has arranged the aforementioned projection lens as the air in the aforementioned equipment is 
kept away from the projection light of the aforementioned projection lens. 
[Claim 12] Light source, 

The graphic display element by which the light from the aforementioned light source is irradiated, 

The projection lens which projects the outgoing radiation light from the aforementioned graphic display element, 

It has the ventilating fan which exhausts the air in equipment to the equipment exterior. 

The aforementioned ventilating fan is exhausted to the equipment exterior from the field of the side which has arranged 
the aforementioned projection lens of an equipment case. 

Projected type display characterized by the direction of the projection light by the side of the aforementioned ventilating 

fan of the aforementioned projection lens and the exhaust air direction wind of the side near the aforementioned 

projection lens of the aforementioned ventilating fan being abbreviation parallel. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 00 1 9 

[Method of Amendment] Change 

[Proposed Amendment] 

[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the light from the 

light source is irradiated at a graphic display element. It is the projected type display which projects the outgoing 

radiation light from the aforementioned graphic display element on a screen with a projection lens, and has the 

ventilating fan which exhausts the air in the aforementioned equipment outside, this ventilating fan As the air in the 

aforementioned equipment is kept away from the projection light of the aforementioned projection lens, it constitutes so 

that it may exhaust to the aforementioned equipment exterior from the field of the side which has arranged the 

aforementioned projection lens. 
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[Item(s) to be Amended] 0021 

[Method of Amendment] Deletion 
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[Method of Amendment] Deletion 
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